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SelectedMicronutrientIntakeandThyroid
CarcinomaRisk

BarbaraD'Avanzo,Ph.D.1 BACKGROUND.Protection from thyroid carcinoma due to certain dietary factors

Elaine Ron, Ph.D.2 was suggested by several studies, but the findings were relatively inconsistent. The

CarloLa Vecchia,M.D.1'3 role of micronutrients has not yet been systematically analyzed. To investigate the

Silvia Franceschi, M.O: relationship between micronutrient intake and thyroid carcinoma risk, the authors

EvaNegri,Sc.O. 1 used data from a case-control study conducted in northern Italy between 1986

ReginaZiegler,Ph.D.2 and 1992.
METHODS.The study included 399 incident, histologically confirmed thyroid carci-

noma cases and 617 controls admitted to the hospital for acute, nonneoplastic,_tstituto di RicercheFarmacologiche"Mario
Negri",Milan,Italy. nonhormone-related diseases.

RESULTS.E,etinol intake showed a direct association with thyroid carcinoma risk,
2NationalCancerInstitute,Epidemiologyand with odds ratios (ORs)of 1.39 (95% confidence interval [CII, 0.9-2.0) in the third

BiostatisticsProgram,Divisionof Epidemiology quartile of consumption and 1.52(95% C], ] .0-2.3) in tile highest quartile, whereas
andGenetics,Rockville,Maryland.

hera-carotene had an inverse relationship, with ORs of 0.63 (95% CI, 0.4-0.9) in

3Istitutodi StatisticaMedicae Biometria,Uni- the third quartile of consumption and 0.58 (95%CI, 0.4-0.9) in the highest quartile

versitadi Milano,IstitutoNazionaledei Tumori, compared with the k)west quartile. Some protection was observed for measures
Milan,Italy. of vitamin C intake (with an ()R of 0.72) and vitamin E (with at] ()R of (I.67) for

4Centro di RiferimentoOncologico,Aviano the highest quartile of consumption, although the estimates were not statistically
(PN),Italy. significant, and were reduced after adjustment for beta-carotene intake. No clear

pattern in risk appeared for vitamin D, folate, calcium, thiamin, or rihoftavin. The

ilwerse relationship between beta-carotene and thyroid carcinoma was observed

in []oth papillary and follicular carcinomas.

CONCLIISIONS.lit this stud',,,a significant inverse association between beta-caro-

tene and thyroid carcinoma was observed, and some protection against thyroid
This work was conductedwithin the frame- carcinoma from vitamins C and E was also suggested. Cancer 1997;79:2186-92.

work of the CNR(Italian NationalResearch © ]997American Cancer SocieO,.
Council) Applied Projects "Clinical Applica-
tionsof Onc01ogicalResearch"(ContractsNo.

95.00562.PF39,and 95.00504.PF39),and KEYWORDS:thyroid carcinoma, histologic type, micronutrients, case-control study.
"Preventionand Control of DiseaseFactors"

(ContractNo. 95.00952.PF41),and with the

contributions of the Italian Association for The possible relationship between thyroid carcinoma and diet has
CancerResearch,the Italian Leagueagainst II been investigated in only a few studies./-6 Protection from vegeta-
Tumours,Milan, and Mrs. AngelaMarchegi- ble consumption was consistently observed in four studies, t-3,'_ and

and Borgomainerio. fish consumption was directly related to the development of thyroid

The authors thank Mrs. Judy Bagg0tt, Mrs. carcinoma in some studies, t'2 but inversely in others. 3's Starchy foods,
IvanaGarimoldi,andtheG.A. PfeifferMemo- possible indicators of a poor diet, were related to thyroid carcinoma

rial Library staff for editorial assistance, risk in a study conducted in northern Italy and Switzerland, 3 but not
in another study from Connecticut) Two studies were able to estimate

Address for reprints: Barbara D'Avanzo, the role of selected nutrients and micronutrients in thyroid carcino-

Ph.D., Istituto di Ricerche Farmacologiche genesis. 2'4 In a prospective study conducted in Norway, Glattre et al.4

"Mario Negri", Via Eritrea62, 20157 Milan, found direct associations between thyroid carcinoma and indices of

Italy. vitamin D and retinoids. In a Hawaiian study, Ko]one] et al.2 observed

ReceivedSeptember10, 1996; revision re- higher carbohydrate and iodine intake in patient cases, mostly fe-
ceivedJanuary 6, 1997; acceptedFebruary males, but did not find significant differences between cases and

14, 1997. controls according to intake of fats, proteins, and beta-carotene.
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TABLE1 ented medical history, family history of thyroid dis-
Distributionof 399ThyroidCarcinomaCasesand 617Controls ease, history of residence in endemic goiter areas,
Accordingto SociodemographicVariables,Historyof BenignThyroid
Diseases,andEstimatedCalorieIntake(Italy,1966-1992) use of diagnostic and therapeutic X-rays, and, for

female subjects, gynecologic and reproductive his-
Cases Controls tOry and use of exogenous hormones. The weekly

frequency of consumption of 29 food items during
No. (%) No. (%) the 2 years before the onset of symptoms that led to

Gender the diagnosis was also elicited, including the major
Males 108 (27.1) 190 (30.8) sources of retinol, beta-carotene, vitamins C, D, and
Females 291 (72.9) 427 (69.2) E, calcium, folate, thiamin, and riboflavin (Foods in-

Age(yrs) cluded in the questionnaire were: pasta or rice,
< 40 152 (38.1) 231 (37.4) bread, whole grain bread, polenta, pastries, veal40-49 88 (22.1) 131 (21.2)

meat and beef, poultry, fish, liver, raw ham, ham,50-59 87 (21.8) 129 (20.9)
60-74 72 (18.0) 126 (20.4) cold cuts, canned meat, eggs, milk, cheese, potatoes,

Center pulses, green vegetables, fresh fruit, cabbages and
Milan 208 (52.1) 257 (41.7) other cruciferae, carrots, spinach, tomatoes, pep-
Veneto 132 (33.1) 221 (35.8) pers, lettuce, apples, citrus fruit, and watermelon).
Friuli-VeneziaGiulia 59 (14.8) 139 (22.5) Cases were 399 subjects younger than 75 yearsBenignthyroiddiseases
N0 312 (78.21 596 /96.6) admitted to the hospital for histologically confirmed
Yes 87 (21.8) 21 (3.4) thyroid carcinoma diagnosed no more than 2 years

Calorieintake before the interview. Of these, 29 1 were females and

< 1716 82 (20.6) 154 (25.0} 108 were males, age 16-72 years (median age, 44
1716-2092 108 (27.1) 154 (25.0) years). Papillary carcinomas and mixed papillary/2093-2536 108 (27.1) 154 (25.0}
_>2537 10l (25.3) 155 (25.11 follicular carcinomas accounted for 274 cases, follic-

ular carcinomas for 69, medullary for 18, anaplastic
for 8, and oxyphil cell type for 4. For 26 cases, docu-
mentation could not be found to define the histo-

To further investigate the issue, the authors con- logic type. To differentiate papillary and mixed pap-
sidered the relationship between selected micronutri- illary/follicular carcinomas from follicular carcino-
ent intake and thyroid carcinoma using data from a mas the pathologic criteria included the presence of
case-control study conducted in northern Italy, pre- ground-glass nuclei, well formed papillae, and
viously analyzed with reference to intake of various psammona bodies.
foods) That analysis showed direct associations with Control subjects were patients admitted to the
several starchy foods, various types of meat, cheese, same network of hospitals in which the cases were
butter, and oil, whereas fish and several types ofvege- identified for acute nonneoplastic diseases not re-
tables and fruits were protective. Therefore, the ques- lated to known or potential risk factors for thyroid
tion arises of whether there is an effect of specific carcinoma. Patients admitted for any hormone-re-
micronutrients on thyroid carcinogenesis, lated disease were explicitly excluded. A total of 617

subjects, including 427 females and 190 males, aged
MATERIALS AND METHODS 16-74 years (median age, 46 years) were inter-
Since 1986, a case-control study of thyroid carci- viewed. The diagnostic categories of the controls
noma was conducted in the major teaching and uni- were: traumas (15%), other nontraumatic orthopedic
versity hospitals in three areas of northern Italy (the diseases (17%), acute surgical conditions (28°70),and
greater Milan area, the province of Pordenone in miscellaneous disorders, including acute infections
the Friuli-Venezia Giulia region, and the province or skin, ear, nose, and throat diseases (40070).Greater

of Padova in the Veneto region) through December than 80% of the subjects (cases and controls) inter-
1992. viewed came from the 3 regions in which data collec-

The study design has been previously de- tion was conducted, and >90% came from northern

scribed.3 Trained interviewers identified thyroid car - Italy. Cases and controls were not singularly

cinoma cases and controls admitted to hospitals in matched, but were comparable in strata of gender
the same catchment areas, and administered a struc- and age. Less than 5070of the subjects identified
tured questionnaire to them that included questions (cases and controls) refused to participate.
on sociodemographic and anthropometric charac- Micronutrient intake was computed by multi-
teristics, lifestyle habits (including coffee and alco- plying the consumption frequency of each unit of food
hol consumption), dietary habits, a problem-ori- by the nutrient content of the standard average por-
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TABLE2
CorrelationMatrixof theNineMicronutrientsConsidered

Retinol Beta-carotene VitaminC VitaminD VitaminE Folate Calcium Thiamin Riboflavin

Retinol 0.09 0.15 0.17 0.16 0A3 0.15 0.28 0.47
Beta-carotene 0.39 0.07 0.74 0.57 0.20 0.33 0.28
VitaminC 0.26 0.57 0.66 0.42 0.65 0.45
VitaminD 0.22 0.34 0.80 0.67 0.80
VitaminE 0.85 0.40 0.57 0.52
Folate 0.51 0.68 0.72
Calcium 0.70 0.89
Thiamin 0.80
Riboflavin

tion using values from the Italian composition tables, 7 lowance for these variables (in addition to age, gen-
with the integration of other sources when necessary. 8 der, and study center) was made in all subsequent
The questionnaire was limited to the frequency of con- analyses.
sumption of 29 food items, with no quantitative indi- The correlation coefficients between the nine
cation of portion size. Therefore, the estimates of nu- micronutrients considered is given in Table 2. Coef-
trient intake obtained are only approximations, and ficients of approximately 0.7 were observed be-
hence the related risks may be underestimations of tween vitamin E, beta-carotene and folate, vitamin
the real associations. D, thiamin, riboflavin and calcium, and folate and

Subjects were classified in quartiles based on the thiamin.
distribution of controls for estimated calorie and se- Table 3 shows the distribution of cases and con-

lected micronutrient intake. It has been shown that trois, and the corresponding ORs, according to con-
the distribution of quartiles in cases, controls, and sumption of the micronutrients considered. Cases
cases and controls combined leads to similar results reported a higher intake of retinol, whereas con-
and statistical power. ' The distribution of quartiles on sumption of beta-carotene and vitamins C and E

controls only may nonetheless improve data readibil- was higher among controls. Thus, retinol intake
ity because each quartile included approximately 155 showed a direct association with thyroid carcinoma
controls. Odds ratios (OR), as estimators of relative risk, with ORs of 1.39 in the third quartile of con-
risks, and the corresponding 95% confidence intervals sumption and 1.52 in the highest quartile, and beta-
of thyroid carcinoma were computed by unconditional carotene showed an inverse relationship, with ORs
multiple logistic regression equations, 1° including of 0.63 in the third quartile and 0.58 in the highest
terms for gender, age in quinquennia, and study center quartile of consumption; the trends in risk were
(Model 1), plus previous benign thyroid diseases (ever/ significant for both these micronutrients. Some
never), and estimated calorie intake (in quartiles) protection also was observed for measures of vita-
(Model 2). ORs were computed on the overall sample, min C intake, with an OR of 0.72, and vitamin E,

papillary and mixed papillary/follicular and follicular with an OR of 0.67 for the highest quartile of con-

carcinomas, and females and males separately, using sumption, respectively. No clear pattern in risk ap-
gender specific cutpoints. For multiple levels of expo- peared for vitamin D, folate, calcium, thiamin, and
sure, the significance of the linear trend in risk was riboflavin. When the terms for vitamin C and vita-

assessed by comparing the difference between the de- min E intake were added to a single model including
viances of the models with and without the term of study center, age, gender, history of benign thyroid
interest to the chi-square distribution with one degree diseases, total calorie intake, and beta-carotene,

of freedom. TM the ORs for the subsequent quartiles of vitamin C
intake were 1.02, 1.33, and 1.06, and they were 1.07,

RESULTS 1.33, and 1.37 for vitamin E relative to the lowest

Table 1 presents the distribution of thyroid carci- quartile, whereas the inverse association for beta-
noma cases and controls according to age, gender, carotene was strengthened.
history of benign thyroid diseases, and quartiles of Papillary (also including mixed papillary/follicular
calorie intake. Patient cases more often reported histologies) and follicular carcinomas were analyzed
a history of previous benign thyroid diseases and separately in Table 4. Only the protection due to beta-

higher calorie intake than controls. Therefore, al- carotene was apparent in both histologic types. There
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TABLE 3

Distributions of 399 Cases of Thyroid Carcinoma and 617 Controls According to Quartiles of Selected Micronutrients, and Corresponding Odds
Ratios and 95% Confidence Intervals {Italy, 1986-1992) _

Cases Controls

No. (%) No. {%) OR1 OR2

Retinol (/_g/day)
< 274 84 21.1 155 25.1 1b 1b

274-1580 81 20.3 153 24.8 1.15(0.8-1.7) 1.11(0.7-1.7)
1581-1801 113 28.3 154 25.0 1.40(1.0-2.0) 1.39(0.9-2.0)
-> 1802 121 30.3 i55 25.1 1.64(1.1-2.4) 1.52(1.0-2.3)
Xz1trend 8.17¢ 5.05c

Beta-carotene (ug/day)
< 3124 112 28.1 154 25.0 1b 1b

3124-4279 118 29.6 154 25.0 1.02(0.7-1.4) 0.86(0.6-1.2)
4280-5826 89 22.3 154 25.0 0.83(0.6-1.2) 0.63(0.4-0.9)
->5827 80 20.1 155 25.1 0.77(0.5-1.1) 0.58(0.4-0.9)
X2ltrend 2.72 7.85c

VitaminC (rag/day)
< 113 102 25.6 154 25.0 14 1b

113-155 101 25.3 155 25.1 0.97(0.7-I.4) 0.93 (0.6-1.4)

156-224 117 29,3 153 24.8 1.19(0.8-1.7) 1.04(0.7-1.5)
225 79 19.8 155 25.1 0.89(0.6-1.3) 0.72(0.5-1.1)

%2Itrend 0.02 1,10

Vitamin D (mg/day)
< 0.57 85 21.3 155 25.1 1h 2h

0.57-0.99 122 30.6 153 24.8 1.35(0.9-1.9) 1.23(0.8-1,8)
1.0-1.54 99 24.8 153 24.8 1.22(0.8-1.8) 1.11(0.7-l,7)

>- 1.55 93 23.3 156 25.3 1.25(0.9-1.8) 1.08(0.7-1.6)
,V' ltrend 0.88 0.04

Vitamin E(mg/day)
< 9 90 22.6 154 25.0 It' II'

9-11 118 29.6 154 25.0 1.33(0.9-1.9) 1,11(0.7-1.7)
12-14 109 27.3 154 25.0 1.32(0.9-1.9) 0.93(0.6-1.4)

z 15 82 20.6 155 25.1 1.08(0.7-1.6) 0.67(0.4-l.0)
X2 Itrend 0.15 3,07

Folate (rag/day)

< 189 88 22.1 154 25.0 Ih II,

189-242 97 24.3 154 25.0 1.13(0.8-1.6) 0.89(0.6-1.4)
243-302 125 31.3 154 25.0 1.63(1.1-2.4) 1.22(0.8- [.9)

->303 89 22.3 155 25.1 1.29(0,9-1.9) 0.86(0.5-1.4)
_2 ltrend 3.43 0.00

Calcium(mg/day)
< 712 87 21.8 154 25.0 1" 1h

712-1016 107 26.8 154 25.0 1.23(0.9-1.8) 1.07(0.7-1.6)

1017-1431 118 29.6 154 25.0 1.45(1.0-2.1) 1.24(0.8-1.9)
->1432 87 21.8 155 25.1 1,27(0.8-1.9) 0.96 (0.6-1.5)
_2 ltrend 2.25 0.02

Thiamin (mg/day)
< 0.76 74 18.6 156 25.3 Ib Ih

0.76-0.94 116 29.1 152 24.6 1.60(1.1-2.3) 1.51(1.0-2.3)

0.95-1.14 112 28.1 154 25.0 1.63(1.1-2.4) 1.37(0.8-2.2)
1.15 97 24.3 155 25.1 1.60(1.1-2.4) 1.25(0.7-2.2)

X2ltrend 5.00¢ 0.40

Riboflavin(mg/day)
< 1.49 88 22.1 154 25.0 1h 1h

1.49-1.95 108 27.1 155 25.1 1.23(0.8-1.9) 1.23(0.8-1.9)

1.96-2.51 115 28.8 154 25.0 1.46(1.0-2.1) 1.28(0.8-2.0)
->2.52 88 22.1 154 25.0 1.29(0.9-1.9) 1.00(0.6-1.7)
X2 ltreud 2.36 0.001

OR:oddsratio;%2:chi-squaretest.

Estimatesfrommultiplelogisticregressionequationsincludingtermsforstudycenter,age,genderinORIandthesamevariablesplushistoryofbenignthyroiddiseases(yes/no)andtotalcalorieintakeinOR2.
Referencecategory.

_P< 0.05.



2190 CANCER June 1, 1997 / Volume79 / Number11

TABLE4

Odds Radios and 95%Confidence Intervals_or Thyroid Carcinoma for Quartiles of Consumption of Various Micronutrients in Papillary and
FollicularThyroid Carcinomas Separately (Italy, t986-1992)

Papillar_ Follicular

QuartiW Quartile*

2 3 4 1/2ltrend 2 3 4 ,_2ltrend

Retinol 0.98 1.24 1.46 3.88d 1.05 1.10 0.92 0.03
10.6-1.6) (0.8-2.0) (0.9-2.3) (0.4-2.5) (0.5-2.5) (0.4-2.2)
I58:153]<. 171:1541 [88:1551 116:1531 [19:154] I15:155]

Beta-carotene 0.88 0.69 0.59 5.56d 0.80 0.40 0.53 3.61
[0.6-1.4) (0.4-1.1) (0.4-0.9) (0.4-1.7) (0.2-0.9) (0.2-1.2)
[81:154] 167:154] [56:155] 119:154] [12:154] I17:1551

VitamotC 1.20 1.38 0.81 0.30 0.74 0.75 0.83 0.19
(0.8-1.9) (0.9-2.2) (0.5-1.31 10.3-1.6) (0.3-1.6) (0.4-1.9)
[71:155] [87:1531 157:155] 115:155] 118:153] 117:155]

VitanlhlD 1.13 1.13 1.02 0.01 1.69 1.23 1.47 0.29
(0.7-1.8) (0.7-1.8) (0.6-1.6) (0.8-3.8) (0.5-2.9) {0.6-3.6)
[75:1531 173:1531 [69:1561 123:1531 [15:1531 [19:1561

Vitaminl! 1.12 0.96 0.65 2.69 1.60 0.97 0,80 0.93
(0.7-1.0) (0.6-1.6) (0.4-1.1) (6.7-3.7) (0.4-2.5) (0.3-2.3)
[78:1541 177:1541 [61:1551 [24:1541 [17:1541 I16:155]

Ft_late 1.04 1.23 0.99 0.02 0.69 0.88 0.72 0.12
10.6-1.7) (0.7-2.0) (0.6-1.8) (0.3-1.7) (0.3-2.2) (0.3-2.1)
[69:1541 183:1541 [69:155] 117:1541 [19:154] 118:1551

Calcium ().lit 0.99 0.84 0.19 1.32 2.33 0.75 0.00
{0.6-1.4) (0.6-1.6) (11.5-1.4) 10.1i-;I.1) (I.0-5.6) (0.3-2.2)
168:1541 176:1541 [69:155I 118:154[ [20:154] 112:155]

'[hianmt 2.01 1.90 1.52 0.92 (I.98 0.92 1.14 0.05
(1.2-3.3) {1.1-3.3) {0.8-2.9) (6.4-2.4) {0.3-2.5) {0.4-3.4)
180:152! 184:1541 169:155] 117:1521 116:154] 121:155]

11iboflav01 l.ll 1.10 0.88 0.17 0.88 1.23 0.73 0.12
(0.7- 1.8) (0.7- 1.8) (0.5-1.6) (0.4-2.1) (0.5-3.1) (0.2-2.2)
172:1551 176:1541 [67:154] 115:1551 [22:1541 116:154]

' Estimalesfrommuhipletugisticregressionequationsincludingtermsfurstudycenler,age,gender,historyolbenign_hyroiddiseases(yes/no).andiota]calorieretake.
hPapillarycarcinomasalsoincludemL',:edpapillary/follicularcarcinomas.
' Rek'rencecalegon'isflrsiquartile.
'_P ,. 0.05

' Numbers in bracketsare those of cases and controls.

was an increasing risk of thyroid carcinoma at a higher confidence intervals. The interaction with gender

consumption of retinol and lower consumption of vi- was significant only for vitamin E.

tamin E in papillary carcinomas, but not in follicular
carcinomas.

When the data were analyzed for females and DISCUSSION

males separately, inverse relationships for beta- This study showed significant protection from beta-

carotene, vitamin C, and vitamin E in females but carotene consumption against thyroid carcinoma. The

not in males were observed. The ORs for subse- apparent protection of vitamins C and E diminished

quent quartiles of beta-carotene intake, compared when their effect was controlled for by that of beta-
with the lowest one, were 0.72, 0.59, and 0.40 in carotene, and the association between beta-carotene

females, and 1.33, 0.87, and 1.15 in males. For vita- itself with thyroid carcinoma risk was unchanged or
min C the Oils were 0.91, 0.99, and 0.72 in females even enhanced when observedin the same modelwith

and 1.25, 1.13, and 1.05 in males, and, for vitamin vitamins C or E. Retinol intake showed a direct associ-

E, were 1.04, 0.83, and 0.53 in females and 1.48, ation with thyroid carcinoma risk. No clear association

0.95, and 1.38 in males. However, estimates in emerged for vitamin D, folate, calcium, thiamin, and

males were based on small numbers and had wide riboflavin. The protective effect of beta-carotene was
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noted in papillary and follicular carcinomas, but ap- with the average daily level of nutrient intake for the
peared to be restricted to females. Italian population x8'19is reassuring in terms of the re-

The protective effect of beta-carotene against thy- liability of the information obtained, although these

roid carcinoma is in agreement with its antioxidant estimates were based on the consumption of only 29
activity.u This micronutrient has been shown to exert food items. Recall and information bias, with a system-

some protective effects on various other cancer aticoverestimationofvarious dietary intakesbycases,
sites. 12'13 is possible, but adjustment for calorie intake should

Beta-carotene, vitamin C, and a portion of vitamin have limited the effect of any such bias. Furthermore,
E are derived from fruits, and various vegetables, selection bias is unlikely to have substantially inllu-
which are present in the Italian diet. In a previous enced any of the results obtained, given the compara-
analysis of foods based on a smaller dataset from this ble catchment areas of cases and controls, and the

same study, the ORs for the highest tertile, relative to practically complete response rate and surveillance of

the lowest one, of green vegetable consumption was the areas under study. Adjustment for the potential
0.50, and was 0.53 for carrotsJ 4 It is still unclear confounding effect of major recognized risk factors

whether the protection conveyed by fruits and vegeta- for thyroid carcinoma did not materially modify any
bles is due mainly to beta-carotene, other carotenoids, pattern of risk. However, there remains concern re-

or by some other constituentsJ _ garding the choice of hospital controls, who may rep-
In this study, thyroid carcinoma risk increased resent a selected population, with diets different from

with increasing intake of retinol. Although various bio- those of the general population.

logic mechanisms have been considered to explain a Various methods of energy adjustment have been
possible carcinogenic effect of retinol, including its proposed, leading to potentially different results and
prooxidant activity, "_it is conceivable that retinol is an interpretations for macronutrients. _°-= However, be-
indicator of other factors, such as high consumption cause only micronutrients were considered in the cur-

of liver, dairy products, eggs, or other related food rent study, the results are not materially affected by
groups, the type of model used for energy adjustment.

The nutrient risk pattern and, in particular, the In conclusion, this study suggests a protective role
protective effect of beta-carotene were very consistent of dietary beta-carotene, and, possibly, vitamins C and
in papillary and follicular carcinomas of the thyroid. E in thyroid carcinoma risk. Whether these results re-

The two most common types of differentiated thyroid tlect a real effect of these micronutrients or limitations
carcinomas may have different prognoses and, ac- of the data requires further investigation.
cording to some hypotheses, different etiology. _r Di-
etary data, including the current data, do not support

this possibility. No association was found for other REFERENCES
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